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Materials and Methods 

Animals 

All animal studies were performed in accordance with Brigham and Women’s Hospital, 

Harvard Medical School and University of Mississippi Medical Center (UMMC) 

institutional guidelines. 

Littermates of wild-type (WT) and AT1R TgNeph-hAT1R/185 transgenic (AT1R 

Tg) Sprague-Dawley rats were housed under a controlled environment with a 12-hour 

light-dark cycle and access to food and water ad libitum, unless otherwise described. All 

animal experiments were performed in accordance to the guidelines established and 

approved by the Animal Care and Use Committee at Brigham and Women’s Hospital, 

Harvard Medical School (Animal Protocol No. 01538).  AT1R Tg rats were placed in the 

Onset cohort when measured proteinuria was > 5 mg/day (at approximately 12 weeks of 

age) on two separate 24-hour urine collections. AT1R Tg rats were placed in the 

Advanced cohort when measured proteinuria was > 25 mg/day (at approximately 18 

weeks of age) on two separate 24-hour urine collections. These thresholds were 

determined after detailed histologic and phenotypic characterization of AT1R Tg rats 

compared to WT littermates (all combined, we studied n=91 WT rats and n = 122 AT1R 

Tg rats).  

The Dahl salt-sensitive (S) inbred strain is maintained at University of Mississippi 

Medical Center (UMMC) and was originally obtained from University of Toledo-College 

of Medicine (SS/Jr). All animal experiments performed at UMMC were in accordance to 

the guidelines established and approved by our Institutional Animal Care and Use 

Committee. Animals used for this studied were provided either low-salt diet [TD7034, 

0.3% NaCl and/or high-salt diet [TD94217, 2.0% NaCl] from Harlan Teklad, Madison, 

WI. For onset study, at 4 weeks of age, groups of age-matched male S were weaned to 

the low-salt diet and divided into two groups: vehicle (n=8) and AC1903 groups (n=8). 

At 6 weeks of age, both groups were placed on the high-salt diet and concurrently treated 

with either vehicle or AC1903 for 1-week (Onset). For Advanced study, similarly at 4 

weeks of age, groups of age-matched male S were weaned to the low-salt diet and 

divided into two groups: vehicle (n=9) and AC1903 groups (n=11). At 6 weeks of age, 

both groups were placed on the high-salt diet. At week 7, concurrent with high-salt diet, 

animals were treated with either vehicle or AC1903 for 1-week (Advanced). At the 

conclusion of each study, animals were initially anesthetized under 2-3% isoflurane/O2 

gas, a catheter attached to a fluid filled pressure transducer was placed in the aorta, 

isoflurane gas was reduced to 1.5%, and mean arterial pressure was measured for ~5 min 

period using PowerLab 4/30 system (ADI Instruments, Co) as done previously. 
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Chemical preparation and IP administration 

All chemicals were purchased from Sigma-Aldrich unless otherwise described. ML204 

and AC1903 were synthesized, purified and prepared by C. H. as powder in a single 

batch for each in vivo experiment to avoid variability. Immediately prior to injections, 

ML204 or AC1903 solution was placed on a heated shaker at 48˚C and 800 RPM. 

Vehicle was prepared in the same fashion. Injection volume was determined by body 

weight (2mL vehicle/compound per kg body weight). Body weight was measured at the 

time of injection. 

 

Urine collection and assay 

For urine collections, rats were housed individually in a metabolic cage supplied with 

food and water.  Urine was collected into a 50 mL falcon tube for 24 hours. Total urine 

volume was measured and then centrifuged at 3,200 rcf for 10 min at 4oC. Albumin 

quantification was done according to our previously published protocol (11), involving 

multiple dilutions of urine from each animal compared to Bovine Serum Albumin (BSA) 

standards. Coumassie Blue stained gels were quantified by densitometry using ImageJ 

software. As an additional control, the rat ELISA Albumin kit (Exocell) was used for 

albumin quantification according to the manufacturer’s recommendations and yielded the 

same results.  

 

Kidney preparation 

Rats were anesthetized using pentobarbital sodium (50 mg/kg i.p.) and kidneys were 

perfused with ice-cold PBS.  Kidneys were then perfused with 4% paraformaldehyde and 

stored in 4% glutaraldehyde solution. After embedding in resin, 1-µm thick sections were 

cut and stained with toluidine blue.  Light microscope images were obtained using a 100x 

oil lens with a final magnification of 1734x. 

 

Acute glomeruli isolation and Ca2+-imaging 

WT and AT1R Tg littermates were sacrificed and kidneys were quickly dissected and 

washed with ice-cold PBS. After isolation using the sieving technique as previously 

described (11), glomeruli were incubated with the Ca2+ indicator Fura2-AM (1 µM; 

Invitrogen) at 37 oC for 15 min. The extracellular solution for Ca2+-imaging contained (in 

mM) 140 NaCl, 5 KCl, 10 HEPES, 2 MgCl2, 2 CaCl2, 10 glucose with pH7.4 adjusted 

with NaOH. Glomerular Ca2+-imaging was performed using an inverted microscope 
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(Olympus IX70) with a high-speed CCD camera (Hamamatsu Photonics). Images were 

taken and analyzed using the Metafluor software (Molecular Devices). It should be noted 

that Fura-2 is most often taken up by podocytes at the periphery of the isolated 

glomerulus, but the specificity of recordings in podocytes is best confirmed by patch 

clamp electrophysiology, as described below. 

 

Glomerular single-channel recordings 

Acutely isolated glomeruli were prepared as described above. Single-channel recordings 

were carried out using an Axopatch 200B and Digidata 1550A (Molecular Devices). Bath 

and pipette solutions for glomerular single-channel recording contained (in mM) 135 

CH3SO3Na, 5 CsCl, 2 CaCl2, 1 MgCl2, 10 HEPES, and 10 glucose with pH7.4 adjusted 

with NaOH. Once in the inside-out configuration, the bath solution was replaced by 

intracellular solution, containing (in mM) 135 CH3SO3Cs, 10 CsCl, 3 MgATP, 0.2 

EGTA, 0.13 CaCl2, and 10 HEPES with pH 7.4 adjusted with CsOH. Patch pipettes, with 

resistance of 4-8 MΩ, were prepared using a two step-protocol (P-97, Sutter 

Instrument).  Pipettes were fire-polished before use. For inside-out configuration, a giga-

seal (>10 GΩ) was established prior to membrane rupture. Data was acquired at 10 kHz 

sampling frequency, and filtered with low-pass filtering at 1 kHz. Holding membrane 

potential was at -60 mV. Single-channel analysis was carried out using Clampfit 10.4 

software (Molecular Devices). NPo results were analyzed using the first 5 sec of Riluzole 

application and the last 5 sec of ML204 or AC1903 application.  

 

 

Podocyte counting 

For each kidney, serial 1-µm thick sections were cut from one or two resin blocks using 

an ultramicrotome fitted with a Histo Jumbo diamond knife (Diatome US, Hatfield, PA). 

After facing the block, the first technically good section was saved to a glass slide, 

labeled as slide 0, and stained with 0.5% toluidine blue.  Subsequently, every 17th and 

20th section were saved to a new slide, stained with toluidine blue and the slides labeled 

20, 40, 60 etc.  Thirty pairs of sections were saved from each kidney and used for 

podocyte counts. Images were obtained using a BX51 microscope with DP71 digital 

camera and DB Controller software (Olympus America, Inc., Cypress, CA).  Using the 

10x objective lens a map of all glomeruli present in section 0 was drawn.  Glomeruli 

present on section 0 were necessarily incomplete and therefore could not be used for 

morphometric analysis. Next, the two sections on slide 20 were observed and compared 

to the map made of slide 0.  Any new glomeruli appearing were sequentially numbered, 

drawn on the map, and imaged using the 100x lens.  These and new glomeruli appearing 
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on subsequent slides were imaged using the subsequent pairs of sections until each 

glomerulus disappeared.  The glomerular profiles on sections from the center of 

glomeruli were often larger than the field of view and 2-4 images were obtained and 

montaged to form a complete view of the glomerular profile. A stage micrometer was 

imaged and used to document the magnification of the images as 1734x.  Image files 

were transferred to an Apple iMac Computer and viewed on a 24-inch monitor using 

Photoshop software (Adobe Systems, Inc., San Jose, CA).  A Photoshop window 

magnification of 67% was used when making measurements.  

Podocyte number per glomerulus was counted using the fractionator/disector 

method (16, 17). Podocyte nuclei were counted as a surrogate for the number of 

podocytes assuming one and only one nucleus per podocyte.  Using the two images of a 

glomerulus from each pair of sections, the number of podocyte nuclei profiles seen in the 

first section (sample section) but not present in the second section (look-up section) was 

counted.   

 
This was repeated for each pair of images from a glomerulus.  The number of podocytes 

per glomerulus was calculated using the equation:  

 

      Podocyte Number = (20/3) x ∑Q- 

 

where (20/3) is the reciprocal of the fraction of the glomerulus sample.  ∑Q- is the sum 

over all the section pairs from a glomerulus of nuclear profiles from podocytes seen in 

the sample sections but not in the look-up sections.  Five glomeruli per kidney were 

analyzed and the average number of podocytes per glomerulus calculated. 
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Pseudocyst volume per glomerulus 

Pseudocyst volume per podocyte was calculated from Pseudocyst volume per glomerulus 

and podocyte number. Pseudocyst volume per glomerulus was measured on the images 

from the sample sections used to count podocyte number.  First the volume density of 

pseudocysts per glomerulus [Vv (pseudocyst/glom)] was measured using point counting.  

A grid consisting of nine fine points (+) for each coarse point (+ with circle around it) 

was superimposed over each image (See below). 

 

 
The number of fine points falling on the pseudocysts and the number of coarse points 

falling on glomerulus were counted and the volume density of pseudocysts per 

glomerulus calculated using the equation:  

  

Vv(pseudocyst/glom) = ∑FP/(CP x 9) 

  

where ∑FP is the sum of fine points falling on pseudocysts and ∑CP is the sum of coarse 

points falling on glomerulus. The number of coarse points falling on glomerulus is 

multiplied by 9 because the are nine times as many fine points as coarse points on the 

counting grid.  Next the volumes of the glomeruli were measured using the Cavalieri 

Principle (17).  The same images used to measure Vv(pseudocyst/glom) were used to 

measure glomerular volume.  A new grid of points was superimposed over the images 

and the number of points falling on the glomerulus was counted.  The volume of a 

glomerulus was calculated with the equation:  

                

Glomerular Volume = ∑P x 20 x  (50,000/1734)2        µm3 
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where ∑P is the sum of points falling on a glomerulus over all the sample section images 

from the glomerulus, 20 is the distance in micrometers between the images measured, 

50,000 is the distance in micrometers between grid points and 1734 is the magnification 

of the images.  Squaring (50,000/1734) gives the area represented by each grid point at 

the level of the section in square micrometers.  The Vv (pseudocyte/glom) is multiplied 

by the glomerular volume to get the total volume of pseudocytes in the glomerulus in 

cubic micrometers. The total volume of pseudocytes in the glomerulus divided by the 

number of podocytes in the glomerulus equals the volume of pseudocysts per podocyte in 

cubic micrometers. Five glomeruli per kidney were analyzed and the average pseudocyst 

volume per glomerulus for a rat calculated. 

 

 

HEK293 cell culture and transfection 

Transfection of Human embryonic kidney 293 (HEK293) cells was carried out using Plus 

reagent (Invitrogen) and Lipofectamine (Invitrogen) according to the standard protocols. 

For heterologous expression of TRP channels in HEK293 cells, 1 µg of TRPC5-GFP, 

TRPC6-GFP or TRPC4 plasmids were used to transfect HEK293 cells in a 3.5 cm petri 

dish where cells were allowed to grow to 80% confluence. Electrophysiology was carried 

out after 16 h incubation.  

 

HEK293 whole-cell recordings 

Whole-cell patch clamp recording was performed 16 h after transfection. The bath 

solution contained (in mM): 140 NaCl, 5 KCl, 10 HEPES, 2 MgCl2, 2 CaCl2, 10 glucose 

with pH7.4 adjusted with NaOH. The intracellular solution contained (in mM): 140 KCl, 

5 EGTA, 10 HEPES, 2 MgCl2 with pH7.4 adjusted with KOH. The patch pipettes were 

made using a two-step-protocol (P-97, Sutter Instrument). The pipette resistance was 

maintained between 4 to 8 MΩ. Once the whole-cell configuration was achieved, cells 

were clamped at a holding potential of -60 mV, and given a 50 ms ramp stimulation from 

-100 mV to +100 mV in every 5 s. All currents were filtered at 2 KHz (Axopatch 200B 

amplifier, Axon Instruments, Union City, CA) and digitized at 10 KHz for whole-cell 

recordings using Axon pCLAMP 10.4. Data were then analyzed using Clampfit 10.4 

(Molecular Devices). 

 

Podocyte culture and viral transduction 

Immortalized mouse podocytes were cultured as previously described (10, 11). Podocyte 

viral transduction was performed using lentivirus as previously described (10, 11). 
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Briefly, lentivirus production was carried out in HEK293 cells at 60% confluence, and 

viral particles were collected two days after transfection and purified by centrifugation at 

1,000 rcf for 5 min. Purified lentivirus was frozen at -80oC until further use. Podocytes 

were transduced with lentivirus after 7 days of differentiation, and assays were performed 

5 days after viral transduction. 

 

ROS and cell viability assays 

Mature podocytes were cultured as previously described. Cells were incubated with 

CellRox Deep Red reagent (ThermoFisher) for 30 min at 37oC. Then cells were washed 

with RPMI and treated with DMSO, 10 µM angiotensin II, 10 µM angiotensin II with 30 

µM AC1903, or 10 µM angiotensin II with 30 µM N-acetyl- L-cysteine (NAC) for 3 h at 

37oC. Cells were washed with PBS twice and fluorescence images were observed using 

Olympus IX71 microscopy. Fluorescence intensities were then analyzed using ImageJ 

software. 

For experiments in Figure 2E-F, pCDNA3.1 AT1AR- Δ324  (rat AT1R 

NM_030985.4) containing HA tag (Plasmid #45635, Addgene) underwent site directed 

mutagenesis (Agilent) to generate the N111S substitution as a constitutive activated form 

of AT1R (caAT1R). For Fig. 2E, differentiated podocytes were transduced with the 

AT1A-N111S/Δ324 construct in six-well plates. Six days after viral transduction, cells 

were treated with either vehicle, 30 μM ML204, 30 µM AC1903 or 50 μM NSC23677 

for 36 h. Intracellular production of ROS was measured using a cell-permeable 

fluorescent dye, 5-(and-6)-chloromethyl-2′,7′-dichlorodihydrofluorescein diacetate, 

acetyl ester (CM-H2DCFDA, Molecular Probes). Cells were incubated with 5μM CM-

H2DCFDA at 37°C for 45 min in Hanks’ balanced salt solution (HBSS). Cells were then 

collected, resuspended in HBSS, stained with propidium iodide and the fluorescence 

intensity was assessed by flow cytometry using MACSQuant Analyzer (Miltenyi Biotec, 

Bergisch Gladbach, Germany). Living cells, which were PI negative, were selected by 

FACS gating and the fluorescence of CM-H2DCFDA was recorded on the FL-1 channel 

(525 nm). For Fig. 2F, differentiated podocytes were transduced with the AT1A-

N111S/Δ324 construct in 96 well plates. Six days after transduction, the cells were 

treated with either vehicle, 30 μM ML204, 30 µM AC1903 or 50 μM NSC23677 for 36 

h. Cell viability assays were performed using Cell Titer-Glo Luminescent Cell Viability 

Assay kits (Promega) and a luminometer (Veritas Microplate Luminometer) according to 

the manufacturer's protocol.  
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In-Vivo Pharmacokinetic Studies 

In-vivo pharmacokinetic (PK) experiments were performed at Vanderbilt University. All 

PK studies were conducted in accordance with the National Institute of Health 

regulations of animal care covered in Principles of Laboratory Animal Care (National 

Institutes of Health publication 85-23, revised 1985) and were approved by the 

Institutional Animal Care and Use Committee at Vanderbilt University. Discrete PK 

experiments in male Sprague-Dawley (SD) rats (n=2) were carried out at a dose of 25 

mg/kg, intraperitoneally (i.p.), in either PBS (ML204) or 10% EtOH, 40% PEG 400, 50% 

saline or 5% DMSO, 10% Tween80, 85% PBS (AC1903). Each dose was administered 

i.p. to dual-cannulated (carotid artery and jugular vein) adult male SD rats, each weighing 

between 250 and 350 g (Harlan, Indianapolis, IN). Whole blood collections via the 

carotid artery were performed at 0.033, 0.117, 0.25, 0.5, 1, 2, 4, 7, and 24 hours post-dose 

and plasma samples were prepared for analysis. In vivo samples were analyzed via 

electrospray ionization (ESI) on an AB Sciex API-4000 (Foster City, CA) triple-

quadrupole instrument that was coupled with Shimadzu LC-10AD pumps (Columbia, 

MD) and a Leap Technologies CTC PAL auto-sampler (Carrboro, NC). Analytes were 

separated by gradient elution using a Fortis C18 3.0 x 50 mm, 3 µm column (Fortis 

Technologies Ltd, Cheshire, UK) thermostated at 40 ºC. HPLC mobile phase A was 0.1% 

formic acid in water (pH unadjusted), mobile phase B was 0.1% formic acid in 

acetonitrile (pH unadjusted). The source temperature was set at 500 ºC and mass spectral 

analyses were performed using multiple reaction monitoring (MRM), with transitions 

specific for each compound utilizing a Turbo-Ionspray® source in positive ionization 

mode (5.0 kV spray voltage). The calibration curves were constructed, and linear 

response was obtained by spiking known amounts of test compound in blank brain 

homogenate or plasma. All data were analyzed using AB Sciex Analyst software v1.5.1. 

The final PK parameters were calculated by noncompartmental analysis using Phoenix 

(version 6.2) (Pharsight Inc., Mountain View, CA).  

 

Glomerular RNA isolation  

Glomerular RNA isolation was performed using the Trizol reagent (Ambion, Life 

Technologies) according to the manufacturer’s protocol. Briefly, acutely isolated 

glomeruli were homogenized in 1 mL Trizol reagent on ice. After adding 200µL 

chloroform, the solution was vigorously mixed and centrifuged 12,000 rcf at 4 oC for 15 

min. The aqueous layer was carefully transferred into a new tube. Glomerular RNA was 

precipitated after adding 500 µL isopropanol by centrifugation 12,000 rcf at 4 oC for 10 

min and then washed with 1 mL 70% ethanol. After centrifugation 12,000 rcf at 4 oC for 
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5 min, the glomerular RNA pellet was allowed to air dry completely and was then 

dissolved in 15 µL nuclease-free water. 

 

Gene Transcriptional Profiling 

cDNA Library Construction 

RNA was quantified using the Quant-iT™ RiboGreen® RNA Assay Kit (Thermo 

Scientific #R11490) and normalized to 5ng/μL. An automated variant of the Illumina 

TruSeq™ Stranded mRNA Sample Preparation Kit was used for library preparation from 

a 200 ng aliquot of RNA. This method preserves strand orientation of the RNA transcript 

and uses oligo dT beads to select mRNA from the total RNA sample. Following cDNA 

synthesis and enrichment, cDNA libraries were quantified with qPCR using KAPA 

Library Quantification Kit for Illumina Sequencing Platforms and then pooled 

equimolarly. 

 

Illumina Sequencing 

Pooled libraries were normalized to 2 nM and denatured using 0.1 N NaOH prior to 

sequencing. Flowcell cluster amplification and sequencing were performed according to 

the manufacturer’s protocols using either the HiSeq 2000 or HiSeq 2500. Each run was a 

101 bp paired-end with an eight-base index barcode read. Data was analyzed using the 

Broad Institute Picard Pipeline, which includes de-multiplexing and data aggregation. 

Original fastq files are available in GEO (GSE103020). 

 

RNA-Seq and Differential Expression Analysis 

Reads were aligned to the Rnor_5.0 rat genome using STAR aligner. RSEM v1.3.0 was 

used to estimate gene expression. FastQC was used to evaluate the quality of raw reads. 

Low count features were filtered using NOISeq with an expression threshold of > 1 count 

per million per condition (35). Differential expression of individual genes was carried out 

using DESeq2 (36). Only genes with adjusted p-values < 0.05 were considered to be 

differentially expressed. Gene Ontology analysis was performed using GOrilla. The 

specific gene ontologies cited in Figure S8: (C) GO:0016491, GO:0015075, 

GO:0022857, GO:0016614, GO:0008324, GO:0051287, GO:0016829, GO:0016651, 

GO:0050661; (D) GO:0031589, GO:0007166, GO:0007155, GO:0007229. 

 

Statistical analysis 

All statistical analyses were carried out using Graphpad Prism 6 software. Results are 

presented as Mean ± SEM unless otherwise indicated.  The comparisons were carried out 



 

 

11 

 

using the Student’s t-test or ANOVA followed by post-hoc comparison using the 

Bonferroni test. P < 0.05 was considered statistically significant. 
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Supplementary Figures 
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Fig. S1. Podocyte-specific AT1R Tg rats develop progressive, severe proteinuria.  

(A) Proteinuria in AT1R Tg rats over the course of 50 weeks, with onset of disease at ~8 

weeks and severe escalation in proteinuria beyond 14 weeks. WT n = 91, AT1R Tg n = 

122. Mean ± SEM, *p < 0.05, **p < 0.01. 

(B) Survival curves for AT1R Tg rats compared to WT controls. WT n = 10, AT1R Tg n 

= 9.  
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Fig. S2. Increased TRPC5 channel activity correlates with FSGS disease 

progression.  

(A) La3+ suppresses the AngII-mediated podocyte Ca2+ influx in isolated glomeruli from 

WT rats. Ang-II mediated Ca2+ influx is resistant to block by La3+ during disease onset 

(Onset) in isolated glomeruli from AT1R Tg rats, thus unmasking the contribution of 

La3+-potentiated TRPC5 channels. Significantly increased podocyte Ca2+ was noted in 

rats with established disease (Advanced), reinforcing the conclusion that TRPC5 channel 

activity drives the AngII-mediated Ca2+ influx during disease progression.  

(B) Ratiometric Ca2+ imaging quantification in isolated rat glomeruli. WT Ang n = 123 

and 89, WT Ang + La3+ n = 116 and 84, AT1R Tg Ang n = 69 and 102, AT1R Tg Ang + 

La3+ n = 87 and 65 for Onset and Advanced groups, respectively, each from > 6 

independent replicates. Mean ± SEM, *p < 0.05, **p < 0.01. 
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Fig. S3. ML204 blocks TRPC5 but not TRPC6 single-channel activity. 

(A) ML204 (1 µM) blocks TRPC5 channel activity induced by Riluzole (Rilu, 3 µM) in 

inside-out recordings from rat glomeruli isolated at disease onset (Onset), as compared to 

barely detectable current in age matched WT rat glomeruli (Onset).  ML204 blocks a 

significantly greater Rilu-activated conductance in glomeruli isolated from rats with 

established disease (Advanced), compared to minimal TRPC5 activity in age matched 

WT glomeruli (Advanced). C, close state, O1, open channel level 1, O2, open channel 

level 2. Vm = -60 mV.   

(B) Magnified single-channel recording traces before and after ML204. Colored bars in A 

correspond to colored traces (blue, red).   

(C) ML204 does not block OAG-induced conductances in recordings from age matched 

AT1R Tg rats after established, advanced disease compared to age matched WT controls. 
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Fig. S4. ML204 blocks proteinuria to complete remission at disease onset, and 

prevents pseudocyst formation in animals with advanced disease. 

(A) ML204 blocks proteinuria at disease onset in AT1R Tg rats. Treated animals are 

indistinguishable from WT controls after 7 days of treatment (25 mg/kg i.p. twice a day). 

WT PBS n = 5, AT1R Tg PBS n = 8, AT1R Tg ML204 n = 5. Mean ± SEM, *p < 0.05, 

**p < 0.01.  

(B) No loss of podocytes before or after ML204 treatment during early stages of disease 

(Onset). WT PBS n = 5, AT1R Tg PBS n= 8, AT1R Tg ML204 n = 5. Mean ± SEM. 

(C, D) Unchanged BUN and creatinine in AT1R Tg rats treated with ML204 at disease 

onset. WT PBS n = 3, AT1R Tg PBS n = 5, AT1R Tg ML204 n = 3. Mean ± SEM. 

(E, F) Unchanged BUN and creatinine in AT1R Tg rats treated with ML204 during 

advanced, established disease. WT PBS n = 4, AT1R Tg PBS n = 8, AT1R Tg ML204 n 

= 5. Mean ± SEM. 

(G) ML204 does not affect rat body weight. WT PBS n = 7, AT1R Tg PBS n = 13, AT1R 

Tg ML204 n = 8. Mean ± SEM. 

(H) Toluidine blue semithin sections of rat kidneys. Red asterisks indicate podocyte 

pseudocysts. This is observed in AT1R Tg rat sections, but not in AT1R Tg rats treated 

with ML204, similar to WT controls. Size bar, 50 µM.   

(I) Reduction of pseudocyst volume in AT1R Tg ML204 rats compared to AT1R Tg PBS 

rats. WT PBS n = 7, AT1R Tg PBS n = 9, AT1R Tg ML204 n = 8. Mean ± SEM, *p < 

0.05, ***p < 0.001. 

  



 

 

19 

 

 

Fig. S5. AC1903 is a specific inhibitor of TRPC5 ion channels.  

(A) Representative whole-cell current recordings of AC1903 effects on TRPC5, TRPC6 

and TRPC4 channels. AC1903 (30 µM) blocks Rilu-activated TRPC5 whole cell 

conductance in HEK cells expressing TRPC5. No AC1903 effect on OAG-activated (30 

µM) TRPC6 channel activity or CCh-activated (100 µM) TRPC4 channel activity.  
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(B) Representative current-voltage (I-V) relationships show that AC1903 specifically 

inhibits TRPC5 channel activity versus TRPC6 and TRPC4 channel activity. Current 

density in pA/pF.  

(C) Quantification of current densities (pA/pF) from whole cell recordings. AC1903 

specifically inhibits TRPC5-mediated inward and outward current, but does not inhibit 

TRPC6 or TRPC4 currents. TRPC5 n = 6, TRPC6 n = 6, TRPC4 n = 5. Mean ± SEM, *p 

< 0.05, **p < 0.01.  
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Fig. S6. Pharmacokinetic (PK) studies in Sprague-Dawley rats comparing ML204 

and AC1903.  

Minimum concentration, maximum concentration (Cmax) and area under the curve (AUC) 

measurements are shown after single injection of each drug. Please see Methods for more 

details. These PK data were utilized to select the dosing regimen and administration 

protocol for AC1903. The dose of 50 mg/kg of AC1903 was chosen based on the IC50 

values of this compound compared to ML204, and given PK exposure at 25 mg/kg.  
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ML204 had ~2-time higher AUC exposure (and Cmax) and thus the dose of AC1903 was 

increased to replicate the exposure levels of ML204.  
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Fig. S7. Chronic administration of AC1903 does not affect BUN, creatinine or body 

weight in AT1R Tg rats.  

(A) Unchanged BUN in AT1R Tg rats with advanced, established disease treated with 

AC1903. WT Veh n =  4, AT1R Tg Veh n = 7, AT1R Tg AC1903 n = 6. Mean ± SEM. 

(B) Unchanged creatinine during chronic administration of AC1903. WT PBS n = 4, 

AT1R Tg PBS n = 7, AT1R Tg AC1903 n = 6. Mean ± SEM. 

(C) Unchanged body weights during chronic administration of AC1903 for 7 days. WT 

Veh n = 4, AT1R Tg Veh n = 7, AT1R Tg AC1903 n = 6. Mean ± SEM.  
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Fig. S8. RNASeq analysis of AT1R Tg AC1903 rats compared to AT1R Tg PBS and 

WT controls in the Advanced cohort.  

(A) Overview of obtained and uniquely mapped reads.  
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(B) Venn diagram analysis of differentially expressed genes (adjusted p-value < 0.05) in 

AT1R Tg rats (compared to WT) and in AT1R Tg rats treated with AC1903 (compared 

with AT1R Tg rats treated with vehicle).  

(C) Gene Ontology enrichment analysis of differentially expressed genes in AT1R Tg 

animals (compared to WT).  

(D) Gene Ontology enrichment analysis of genes differentially expressed in AC1903-

treated Tg animals (compared to vehicle treated AT1R Tg rats). 
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Fig. S9. Chronic administration of AC1903 does not affect BUN, creatinine or body 

weight in Dahl S rats.  

(A) Unchanged BUN in Dahl S rats treated with AC1903 in two independent studies, 

Onset and Advanced. Dahl S Veh n = 8 and 9, Dahl S AC1903 n = 8 and 14 for Onset 

and Advanced, respectively. Mean ± SEM.  

(B) Unchanged creatinine in Dahl S rats treated with AC1903 in two independent studies. 

Dahl S Veh n = 8 and 9, Dahl S AC1903 n = 8 and 14 for Onset and Advanced, 

respectively. Mean ± SEM.  

(C) Unchanged body weights during chronic administration of AC1903 in Dahl S rats in 

two independent studies. Dahl S Veh n = 8 and 9, Dahl S AC1903 n = 8 and 14 for Onset 

and Advanced, respectively. Mean ± SEM.  
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Fig. S10. Treatment with AC1903 is podocyte-protective.  

Schematic model of the molecular mechanism of AC1903 at the cellular level (left), and 

the podocyte-protective effect of AC1903 treatment in vivo (right). On the left, Rac1 

triggers TRPC5 activity as well as the generation of ROS. Ca2+ influx through TRPC5 

perpetuates the injury through further activation of Rac1 (upper).  This disease pathway is 

disrupted by AC1903, which blocks TRPC5 channels, prevents ROS production and 

protects from podocyte loss (lower). On the right, during homeostasis, healthy podocytes 

(purple) are attached to the glomerular basement membrane through intact foot processes. 

In the setting of progressive disease, Rac1-TRPC5 signaling in podocytes (yellow) leads 

to podocyte loss, likely due to a combination of detachment from the basement 

membrane and/or cell death. Treatment with AC1903 prevents podocyte loss. 
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Table S1. Kinase specificity of AC1903 

 

Kinase name Activity to 

DMSO (%) 

Control 

compound 

IC50 (M) 

Control compound 

ABL1 105.08 5.93E-08 Staurosporine 

ABL2/ARG 104.25 1.83E-08 Staurosporine 

ACK1 93.71 2.55E-08 Staurosporine 

AKT1 97.95 7.03E-09 Staurosporine 

AKT2 97.40 2.66E-08 Staurosporine 

AKT3 95.06 5.25E-09 Staurosporine 

ALK 97.66 1.92E-09 Staurosporine 

ALK1/ACVRL1 96.59 2.22E-08 LDN193189 

ALK2/ACVR1 100.20 1.68E-08 LDN193189 

ALK3/BMPR1A 100.42 3.71E-08 LDN193189 

ALK4/ACVR1B 98.03 4.05E-07 LDN193189 

ALK5/TGFBR1 101.82 4.23E-07 LDN193189 

ALK6/BMPR1B 92.01 8.33E-09 LDN193189 

ARAF 90.35 1.73E-08 GW5074 

ARK5/NUAK1 103.56 1.34E-09 Staurosporine 

ASK1/MAP3K5 95.16 2.95E-08 Staurosporine 

Aurora A 102.23 1.41E-09 Staurosporine 

Aurora B 92.38 4.63E-09 Staurosporine 

Aurora C 95.78 5.52E-09 Staurosporine 

AXL 86.30 4.77E-09 Staurosporine 

BLK 95.24 1.72E-09 Staurosporine 

BMPR2 124.69 7.49E-08 Staurosporine 

BMX/ETK 101.14 5.27E-09 Staurosporine 

BRAF 104.04 2.56E-08 GW5074 

BRK 93.73 2.34E-07 Staurosporine 

BRSK1 98.58 5.88E-10 Staurosporine 

BRSK2 93.80 1.38E-09 Staurosporine 
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BTK 100.27 2.38E-08 Staurosporine 

c-Kit 95.56 1.30E-07 Staurosporine 

c-MER 103.52 1.13E-08 Staurosporine 

c-MET 78.27 1.74E-07 Staurosporine 

c-Src 94.78 2.60E-09 Staurosporine 

CAMK1a 92.21 3.50E-09 Staurosporine 

CAMK1b 85.86 6.62E-09 Staurosporine 

CAMK1d 97.40 4.20E-10 Staurosporine 

CAMK1g 87.57 3.65E-09 Staurosporine 

CAMK2a 97.98 5.96E-11 Staurosporine 

CAMK2b 95.04 7.56E-11 Staurosporine 

CAMK2d 101.41 7.03E-11 Staurosporine 

CAMK2g 98.78 3.68E-10 Staurosporine 

CAMK4 93.48 1.36E-07 Staurosporine 

CAMKK1 93.47 5.81E-08 Staurosporine 

CAMKK2 84.62 3.75E-08 Staurosporine 

CDC7/DBF4 94.20 4.13E-08 Staurosporine 

CDK1/cyclin A 95.28 3.69E-09 Staurosporine 

CDK1/cyclin B 92.40 2.87E-09 Staurosporine 

CDK1/cyclin E 93.97 3.73E-09 Staurosporine 

CDK14/cyclin Y (PFTK1) 106.51 2.24E-07 Staurosporine 

CDK16/cyclin Y (PCTAIRE) 109.29 2.11E-08 Staurosporine 

CDK17/cyclin Y (PCTK2) 83.80 1.61E-08 Staurosporine 

CDK18/cyclin Y (PCTK3) 112.13 3.07E-08 Staurosporine 

CDK19/cyclin C 96.02 3.54E-11 Staurosporine 

CDK2/cyclin A 93.12 8.34E-10 Staurosporine 

CDK2/Cyclin A1 101.67 2.00E-09 Staurosporine 

CDK2/cyclin E 98.23 3.69E-09 Staurosporine 

CDK2/cyclin O 87.29 1.69E-09 Staurosporine 

CDK3/cyclin E 97.83 3.70E-09 Staurosporine 

CDK4/cyclin D1 105.05 1.89E-08 Staurosporine 

CDK4/cyclin D3 101.41 5.15E-08 Staurosporine 

CDK5/p25 94.28 2.82E-09 Staurosporine 
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CDK5/p35 98.91 2.66E-09 Staurosporine 

CDK6/cyclin D1 98.69 7.41E-09 Staurosporine 

CDK6/cyclin D3 93.72 3.48E-08 Staurosporine 

CDK7/cyclin H 94.36 5.80E-08 Staurosporine 

CDK9/cyclin K 98.11 7.01E-09 Staurosporine 

CDK9/cyclin T1 91.26 6.22E-09 Staurosporine 

CDK9/cyclin T2 90.82 4.27E-09 Staurosporine 

CHK1 106.10 1.79E-10 Staurosporine 

CHK2 100.50 7.20E-09 Staurosporine 

CK1a1 91.07 3.39E-06 Staurosporine 

CK1a1L 93.80 2.02E-06 Staurosporine 

CK1d 98.28 2.12E-07 D4476 

CK1epsilon 97.20 3.59E-07 D4476 

CK1g1 92.57 9.09E-06 Staurosporine 

CK1g2 89.18 1.86E-06 Staurosporine 

CK1g3 96.81 2.32E-06 Staurosporine 

CK2a 92.88 1.23E-07 GW5074 

CK2a2 91.35 8.19E-07 Staurosporine 

CLK1 101.60 1.56E-08 Staurosporine 

CLK2 100.90 7.31E-09 Staurosporine 

CLK3 98.36 2.04E-06 Staurosporine 

CLK4 95.60 5.02E-08 Staurosporine 

COT1/MAP3K8 87.86 8.42E-06 Ro-31-8220 

CSK 98.58 1.82E-08 Staurosporine 

CTK/MATK 81.84 6.08E-07 Staurosporine 

DAPK1 58.65 9.86E-09 Staurosporine 

DAPK2 96.32 7.92E-09 Staurosporine 

DCAMKL1 90.28 1.23E-07 Staurosporine 

DCAMKL2 95.79 7.83E-08 Staurosporine 

DDR1 91.11 2.91E-09 Staurosporine 

DDR2 100.40 5.61E-10 Staurosporine 

DLK/MAP3K12 91.79 4.29E-07 Staurosporine 

DMPK 99.97 3.14E-08 Staurosporine 
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DMPK2 98.94 5.25E-10 Staurosporine 

DRAK1/STK17A 100.05 2.49E-08 Staurosporine 

DYRK1/DYRK1A 100.89 3.69E-09 Staurosporine 

DYRK1B 93.98 1.15E-09 Staurosporine 

DYRK2 100.15 2.22E-07 Staurosporine 

DYRK3 104.10 3.47E-08 Staurosporine 

DYRK4 102.32 3.04E-06 GW5074 

EGFR 101.81 1.09E-07 Staurosporine 

EPHA1 102.29 1.36E-07 Staurosporine 

EPHA2 99.25 6.95E-08 Staurosporine 

EPHA3 90.58 2.43E-08 Staurosporine 

EPHA4 97.58 2.47E-08 Staurosporine 

EPHA5 111.95 3.13E-08 Staurosporine 

EPHA6 94.03 3.68E-08 Staurosporine 

EPHA7 96.32 5.19E-08 Staurosporine 

EPHA8 98.76 1.33E-07 Staurosporine 

EPHB1 99.44 3.53E-08 Staurosporine 

EPHB2 102.19 7.99E-08 Staurosporine 

EPHB3 100.36 1.34E-06 Staurosporine 

EPHB4 95.97 1.92E-07 Staurosporine 

ERBB2/HER2 97.42 1.17E-07 Staurosporine 

ERBB4/HER4 102.71 2.68E-07 Staurosporine 

ERK1 102.47 3.32E-08 SCH772984 

ERK2/MAPK1 98.39 2.04E-08 SCH772984 

ERK5/MAPK7 104.71 1.36E-05 Staurosporine 

ERK7/MAPK15 110.46 1.30E-08 Staurosporine 

ERN1/IRE1 83.31 9.58E-08 Staurosporine 

ERN2/IRE2 94.64 7.06E-08 Staurosporine 

FAK/PTK2 99.15 2.78E-08 Staurosporine 

FER 103.69 3.50E-10 Staurosporine 

FES/FPS 92.47 1.55E-09 Staurosporine 

FGFR1 89.17 4.11E-09 Staurosporine 

FGFR2 96.57 2.63E-09 Staurosporine 
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FGFR3 77.97 7.60E-09 Staurosporine 

FGFR4 88.37 1.05E-07 Staurosporine 

FGR 94.88 1.06E-09 Staurosporine 

FLT1/VEGFR1 98.40 1.07E-08 Staurosporine 

FLT3 102.12 1.89E-09 Staurosporine 

FLT4/VEGFR3 104.85 1.68E-09 Staurosporine 

FMS 96.39 1.75E-09 Staurosporine 

FRK/PTK5 99.78 2.13E-08 Staurosporine 

FYN 106.96 2.28E-09 Staurosporine 

GCK/MAP4K2 89.56 9.29E-10 Staurosporine 

GLK/MAP4K3 99.38 1.14E-10 Staurosporine 

GRK1 96.24 3.77E-08 Staurosporine 

GRK2 104.01 9.92E-07 Staurosporine 

GRK3 98.74 9.45E-07 Staurosporine 

GRK4 98.66 1.00E-07 Staurosporine 

GRK5 108.29 9.29E-08 Staurosporine 

GRK6 102.11 4.91E-08 Staurosporine 

GRK7 92.32 5.65E-09 Staurosporine 

GSK3a 108.02 6.23E-09 Staurosporine 

GSK3b 72.55 4.53E-09 Staurosporine 

Haspin 91.97 5.05E-08 Staurosporine 

HCK 95.92 2.44E-09 Staurosporine 

HGK/MAP4K4 91.71 4.95E-10 Staurosporine 

HIPK1 100.26 4.69E-07 Ro-31-8220 

HIPK2 107.48 9.86E-07 Staurosporine 

HIPK3 106.80 6.47E-07 Staurosporine 

HIPK4 100.44 5.00E-07 Staurosporine 

HPK1/MAP4K1 99.02 8.33E-08 Ro-31-8220 

IGF1R 99.00 5.53E-08 Staurosporine 

IKKa/CHUK 81.29 1.00E-07 Staurosporine 

IKKb/IKBKB 96.41 3.29E-07 Staurosporine 

IKKe/IKBKE 104.54 4.41E-10 Staurosporine 

IR 93.02 2.19E-08 Staurosporine 
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IRAK1 121.56 9.22E-08 Staurosporine 

IRAK4 104.05 9.96E-09 Staurosporine 

IRR/INSRR 96.68 1.15E-08 Staurosporine 

ITK 100.61 1.50E-08 Staurosporine 

JAK1 100.27 7.87E-10 Staurosporine 

JAK2 107.59 2.84E-10 Staurosporine 

JAK3 100.77 1.11E-10 Staurosporine 

JNK1 101.64 8.30E-07 Staurosporine 

JNK2 102.95 1.89E-06 Staurosporine 

JNK3 102.02 8.15E-07 JNKi VIII 

KDR/VEGFR2 97.82 1.41E-08 Staurosporine 

KHS/MAP4K5 93.13 2.48E-10 Staurosporine 

KSR1 90.00 4.75E-06 Staurosporine 

KSR2 102.37 6.82E-06 Staurosporine 

LATS1 98.92 1.81E-08 Staurosporine 

LATS2 99.55 9.22E-09 Staurosporine 

LCK 93.62 2.48E-09 Staurosporine 

LCK2/ICK 112.74 1.29E-07 Staurosporine 

LIMK1 94.95 1.35E-09 Staurosporine 

LIMK2 102.80 9.52E-08 Staurosporine 

LKB1 103.20 4.16E-08 Staurosporine 

LOK/STK10 92.59 7.86E-08 Ro-31-8220 

LRRK2 101.14 5.73E-09 Staurosporine 

LYN 92.26 9.75E-10 Staurosporine 

LYN B 105.94 4.66E-09 Staurosporine 

MAK 95.35 2.45E-08 Staurosporine 

MAPKAPK2 99.16 1.41E-07 Staurosporine 

MAPKAPK3 101.86 1.88E-06 Staurosporine 

MAPKAPK5/PRAK 106.66 4.35E-07 Staurosporine 

MARK1 106.00 3.54E-10 Staurosporine 

MARK2/PAR-1Ba 101.51 1.66E-10 Staurosporine 

MARK3 103.72 5.42E-10 Staurosporine 

MARK4 98.50 1.79E-10 Staurosporine 
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MEK1 99.71 3.18E-08 Staurosporine 

MEK2 98.26 6.34E-08 Staurosporine 

MEK3 100.28 8.73E-09 Staurosporine 

MEK5 101.22 4.47E-08 Staurosporine 

MEKK1 99.65 5.68E-07 Staurosporine 

MEKK2 84.68 9.47E-08 Staurosporine 

MEKK3 129.68 4.63E-08 Staurosporine 

MEKK6 92.12 3.87E-07 Staurosporine 

MELK 94.66 6.18E-10 Staurosporine 

MINK/MINK1 108.27 7.86E-10 Staurosporine 

MKK4 95.68 1.76E-06 Staurosporine 

MKK6 101.08 4.91E-09 Staurosporine 

MKK7 107.88 1.69E-06 Staurosporine 

MLCK/MYLK 92.57 1.05E-07 Staurosporine 

MLCK2/MYLK2 96.22 1.91E-08 Staurosporine 

MLK1/MAP3K9 96.34 1.46E-09 Staurosporine 

MLK2/MAP3K10 90.79 2.72E-09 Staurosporine 

MLK3/MAP3K11 104.53 4.51E-09 Staurosporine 

MLK4 107.09 2.04E-06 Staurosporine 

MNK1 98.54 8.01E-08 Staurosporine 

MNK2 99.68 2.54E-08 Staurosporine 

MRCKa/CDC42BPA 117.02 6.67E-09 Staurosporine 

MRCKb/CDC42BPB 104.32 4.87E-09 Staurosporine 

MSK1/RPS6KA5 107.36 6.11E-10 Staurosporine 

MSK2/RPS6KA4 92.31 4.99E-09 Staurosporine 

MSSK1/STK23 88.94 1.87E-06 Staurosporine 

MST1/STK4 109.43 1.16E-09 Staurosporine 

MST2/STK3 101.27 5.50E-09 Staurosporine 

MST3/STK24 72.54 4.12E-09 Staurosporine 

MST4 85.87 4.80E-09 Staurosporine 

MUSK 97.91 1.56E-07 Staurosporine 

MYLK3 101.03 1.69E-07 Staurosporine 

MYLK4 101.18 5.93E-08 Staurosporine 
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MYO3A 100.59 2.94E-08 Staurosporine 

MYO3b 98.70 6.87E-09 Staurosporine 

NEK1 102.72 1.33E-08 Staurosporine 

NEK11 80.53 4.76E-07 Staurosporine 

NEK2 95.73 1.25E-06 Staurosporine 

NEK3 96.83 9.47E-05 Staurosporine 

NEK4 94.47 1.92E-07 Staurosporine 

NEK5 90.10 5.29E-08 Staurosporine 

NEK6 101.82 1.67E-05 PKR Inhibitor 

NEK7 89.96 5.04E-06 PKR Inhibitor 

NEK8 91.59 4.30E-08 Staurosporine 

NEK9 98.90 2.02E-07 Staurosporine 

NIM1 99.36 1.54E-07 Staurosporine 

NLK 106.15 1.68E-07 Staurosporine 

OSR1/OXSR1 96.71 1.08E-07 Staurosporine 

P38a/MAPK14 102.65 1.55E-08 SB202190 

P38b/MAPK11 101.01 3.03E-08 SB202190 

P38d/MAPK13 104.57 1.56E-07 Staurosporine 

P38g 109.30 2.03E-07 Staurosporine 

p70S6K/RPS6KB1 97.87 5.05E-10 Staurosporine 

p70S6Kb/RPS6KB2 100.12 1.48E-09 Staurosporine 

PAK1 98.48 4.33E-10 Staurosporine 

PAK2 98.62 2.78E-09 Staurosporine 

PAK3 75.53 7.31E-10 Staurosporine 

PAK4 113.00 4.12E-08 Staurosporine 

PAK5 105.70 7.40E-09 Staurosporine 

PAK6 107.25 2.97E-08 Staurosporine 

PASK 94.37 1.13E-08 Staurosporine 

PBK/TOPK 105.70 1.44E-07 Staurosporine 

PDGFRa 96.52 7.03E-10 Staurosporine 

PDGFRb 90.40 3.29E-09 Staurosporine 

PDK1/PDPK1 107.28 5.45E-10 Staurosporine 

PEAK1 103.83 2.39E-09 Staurosporine 
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PHKg1 89.70 2.25E-09 Staurosporine 

PHKg2 103.79 6.75E-10 Staurosporine 

PIM1 94.63 4.44E-09 Staurosporine 

PIM2 105.21 5.13E-08 Staurosporine 

PIM3 117.70 1.52E-10 Staurosporine 

PKA 106.33 1.48E-09 Staurosporine 

PKAcb 97.23 1.14E-09 Staurosporine 

PKAcg 98.28 3.18E-09 Staurosporine 

PKCa 104.07 6.25E-10 Staurosporine 

PKCb1 95.61 5.32E-09 Staurosporine 

PKCb2 109.65 2.18E-09 Staurosporine 

PKCd 107.67 2.16E-10 Staurosporine 

PKCepsilon 95.89 1.94E-10 Staurosporine 

PKCeta 89.30 6.52E-10 Staurosporine 

PKCg 96.90 2.49E-09 Staurosporine 

PKCiota 100.29 1.68E-08 Staurosporine 

PKCmu/PRKD1 101.01 1.89E-09 Staurosporine 

PKCnu/PRKD3 93.73 9.81E-10 Staurosporine 

PKCtheta 103.37 2.23E-09 Staurosporine 

PKCzeta 100.47 7.69E-08 Staurosporine 

PKD2/PRKD2 94.62 1.20E-09 Staurosporine 

PKG1a 94.98 1.30E-09 Staurosporine 

PKG1b 96.73 2.64E-09 Staurosporine 

PKG2/PRKG2 98.66 1.38E-09 Staurosporine 

PKN1/PRK1 96.96 5.45E-11 Staurosporine 

PKN2/PRK2 91.58 2.58E-09 Staurosporine 

PKN3/PRK3 100.12 1.39E-08 Staurosporine 

PLK1 98.70 2.06E-07 Staurosporine 

PLK2 101.31 3.59E-07 Staurosporine 

PLK3 99.91 3.59E-09 BI2536 

PLK4/SAK 91.73 1.01E-08 Staurosporine 

PRKX 104.56 2.11E-09 Staurosporine 

PYK2 97.30 9.79E-09 Staurosporine 
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RAF1 97.03 1.02E-08 GW5074 

RET 95.63 2.81E-09 Staurosporine 

RIPK2 104.94 1.40E-07 Staurosporine 

RIPK3 95.05 1.40E-06 GW5074 

RIPK4 103.03 7.22E-07 Staurosporine 

RIPK5 95.91 5.02E-08 Staurosporine 

ROCK1 97.24 9.30E-10 Staurosporine 

ROCK2 103.62 4.58E-10 Staurosporine 

RON/MST1R 104.38 2.38E-07 Staurosporine 

ROS/ROS1 104.02 1.85E-10 Staurosporine 

RSK1 106.74 1.71E-10 Staurosporine 

RSK2 94.45 1.22E-10 Staurosporine 

RSK3 101.22 3.51E-10 Staurosporine 

RSK4 101.69 5.71E-11 Staurosporine 

SBK1 98.61 7.79E-08 Staurosporine 

SGK1 101.09 1.08E-08 Staurosporine 

SGK2 101.28 1.95E-08 Staurosporine 

SGK3/SGKL 107.10 1.45E-07 Staurosporine 

SIK1 98.18 3.86E-10 Staurosporine 

SIK2 107.05 4.32E-10 Staurosporine 

SIK3 100.12 9.71E-10 Staurosporine 

SLK/STK2 89.48 2.32E-08 Staurosporine 

SNARK/NUAK2 94.92 1.85E-09 Staurosporine 

SNRK 92.48 1.63E-08 Staurosporine 

SRMS 91.38 5.24E-06 Staurosporine 

SRPK1 119.91 4.01E-08 Staurosporine 

SRPK2 94.21 1.93E-07 Staurosporine 

SSTK/TSSK6 92.18 2.00E-07 Staurosporine 

STK16 105.22 2.65E-07 Staurosporine 

STK21/CIT 89.75 9.77E-07 Staurosporine 

STK22D/TSSK1 97.45 6.74E-11 Staurosporine 

STK25/YSK1 104.14 3.36E-09 Staurosporine 

STK32B/YANK2 110.73 3.89E-08 Staurosporine 
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STK32C/YANK3 90.07 2.18E-07 Staurosporine 

STK33 93.86 2.73E-08 Staurosporine 

STK38/NDR1 90.02 9.60E-10 Staurosporine 

STK38L/NDR2 102.66 1.50E-09 Staurosporine 

STK39/STLK3 96.95 1.08E-08 Staurosporine 

SYK 94.76 3.36E-10 Staurosporine 

TAK1 97.24 5.02E-08 Staurosporine 

TAOK1 101.27 1.84E-09 Staurosporine 

TAOK2/TAO1 97.72 6.61E-09 Staurosporine 

TAOK3/JIK 100.01 1.66E-09 Staurosporine 

TBK1 97.49 2.01E-09 Staurosporine 

TEC 98.70 7.12E-08 Staurosporine 

TESK1 127.83 4.45E-07 Staurosporine 

TESK2 100.23 1.23E-05 Staurosporine 

TGFBR2 99.44 1.10E-07 LDN193189 

TIE2/TEK 97.41 8.45E-08 Staurosporine 

TLK1 104.30 4.86E-08 Staurosporine 

TLK2 107.51 3.43E-09 Staurosporine 

TNIK 89.57 2.91E-10 Staurosporine 

TNK1 98.97 4.43E-09 Staurosporine 

TRKA 91.84 4.03E-09 Staurosporine 

TRKB 86.73 1.95E-10 Staurosporine 

TRKC 96.48 2.53E-10 Staurosporine 

TSSK2 96.04 6.58E-09 Staurosporine 

TSSK3/STK22C 98.46 1.18E-08 Staurosporine 

TTBK1 95.78 1.48E-05 SB202190 

TTBK2 90.82 3.09E-06 SB202190 

TXK 94.75 2.56E-08 Staurosporine 

TYK1/LTK 103.11 1.86E-08 Staurosporine 

TYK2 110.54 2.93E-10 Staurosporine 

TYRO3/SKY 101.74 2.21E-09 Staurosporine 

ULK1 99.46 1.28E-08 Staurosporine 

ULK2 97.62 7.89E-09 Staurosporine 
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ULK3 99.08 4.51E-09 Staurosporine 

VRK1 91.39 8.20E-07 Ro-31-8220 

VRK2 98.92 1.96E-05 Ro-31-8220 

WEE1 99.50 6.91E-08 Wee-1 Inhibitor 

WNK1 89.37 2.31E-05 Staurosporine 

WNK2 99.42 1.93E-06 Staurosporine 

WNK3 94.67 2.28E-06 Wee-1 Inhibitor 

YES/YES1 100.48 2.09E-09 Staurosporine 

YSK4/MAP3K19 92.16 2.51E-08 Staurosporine 

ZAK/MLTK 97.10 1.51E-06 GW5074 

ZAP70 103.03 1.77E-08 Staurosporine 

ZIPK/DAPK3 90.23 4.07E-09 Staurosporine 

 

Table S2. Differentially expressed genes 

AT1R Tg Veh vs. WT Veh 

Gene Name Log2 Fold Change Adjusted p-value 

SGCG 13.2822 2.01E-16 

NWD2 8.4219 1.07E-04 

TMEM114 7.9357 1.72E-03 

EPX 5.7275 2.94E-18 

DRP2 4.9079 3.97E-02 

KCNA6 4.8644 4.84E-03 

GDF5 3.6951 2.59E-14 

RUNX2 3.6171 1.58E-26 

SOST 3.6014 2.13E-06 

SYNPR 3.4125 3.06E-13 

TGFB3 3.3927 3.29E-30 

GSTA4 2.9880 3.51E-02 

LYPD1 2.9408 2.01E-16 

QRFPR 2.8130 8.92E-03 

TMEM178B 2.8047 3.61E-03 

SLC25A48 2.7959 1.23E-02 



 

 

40 

 

GLP1R 2.7799 7.55E-08 

ADRA1A 2.7616 6.66E-03 

IGSF10 2.7409 3.25E-12 

ADRA2B 2.6653 1.24E-06 

SLC10A5 2.6598 3.69E-02 

NDUFB4 2.5844 2.82E-02 

MAP3K15 2.5721 3.36E-02 

BLOC1S3 2.5663 3.51E-02 

SPINK1 2.4583 1.63E-02 

PBX4 2.4291 1.08E-02 

COL1A1 2.4093 2.03E-07 

ADAMTS18 2.3441 5.99E-04 

B4GALNT2 2.2858 3.87E-02 

LRRC19 2.2508 1.91E-03 

PROZ 2.1722 2.23E-04 

NRG1 2.1690 2.22E-02 

MAPK4 2.1570 1.03E-02 

SLC28A1 2.0724 2.04E-02 

PDGFC 2.0571 3.41E-02 

KIAA1244 2.0346 4.26E-03 

FAM46C 2.0188 2.17E-02 

ENPP6 1.9717 3.01E-02 

MAOB 1.9252 6.33E-04 

TRPV1 1.9229 2.24E-04 

KIAA1919 1.9123 1.75E-02 

ACMSD 1.8979 1.05E-03 

FBP1 1.8861 6.33E-04 

RAVER2 1.8821 1.02E-02 

RRAGD 1.8787 2.66E-02 

FAM83G 1.8659 1.84E-03 

MAP7 1.8583 8.93E-04 

APCS 1.8516 1.61E-03 

FGA 1.8499 3.57E-02 



 

 

41 

 

RBM47 1.8491 2.13E-02 

STRA6 1.8448 2.64E-02 

COL6A6 1.8390 2.32E-02 

SULT1C2 1.8253 5.52E-03 

FGF1 1.8138 1.03E-02 

HYKK 1.8099 1.76E-02 

SSTR3 1.8053 1.10E-02 

SLC44A3 1.8038 3.27E-02 

SULT1C2 1.7958 2.22E-03 

AASS 1.7843 2.84E-04 

DNAH7 1.7836 8.99E-03 

GRAMD1B 1.7820 5.02E-04 

CLCN5 1.7819 2.92E-02 

COL4A6 1.7777 5.99E-04 

GSTA5 1.7770 1.40E-03 

GBA3 1.7735 4.58E-03 

SLC5A12 1.7713 1.26E-03 

EFHC2 1.7484 3.77E-03 

ALPL 1.7371 2.13E-19 

ALDH8A1 1.7297 4.67E-03 

PCSK1N 1.7225 3.01E-02 

KL 1.7213 1.20E-02 

SULT1C2 1.7179 2.64E-02 

HNF4A 1.7153 5.86E-03 

IGSF11 1.7053 7.03E-03 

KCNMB4 1.7045 2.92E-02 

CES2 1.7002 2.22E-03 

C4A 1.6994 5.35E-03 

SLC15A1 1.6946 7.18E-03 

NOX4 1.6921 2.65E-03 

DDC 1.6873 6.28E-03 

PSAT1 1.6871 1.81E-02 

PVRL1 1.6814 2.35E-02 
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KIF11 1.6810 2.65E-03 

MOB3B 1.6782 1.99E-02 

PHGDH 1.6773 3.06E-03 

TMEM174 1.6673 1.23E-02 

GCAT 1.6666 1.44E-02 

CIDEB 1.6621 1.30E-02 

C7orf57 1.6569 2.40E-02 

SORCS2 1.6567 2.39E-03 

TSTD1 1.6519 8.99E-03 

KIAA1919 1.6484 4.34E-03 

SLC26A1 1.6482 4.01E-03 

SLC13A1 1.6466 2.73E-04 

ABAT 1.6445 1.05E-03 

LAMA1 1.6430 2.22E-03 

ASS1 1.6391 1.92E-03 

SLC2A2 1.6294 1.31E-02 

SLC16A14 1.6242 1.51E-02 

GLDC 1.6228 4.61E-02 

EPS8 1.6215 5.89E-03 

SLC16A12 1.6185 7.46E-03 

ROS1 1.6099 4.67E-03 

RAB3IL1 1.6043 2.40E-02 

MGAT3 1.6033 1.41E-02 

SLC1A1 1.6008 4.64E-03 

ERBB3 1.6001 1.08E-02 

DNAJC6 1.5949 2.39E-02 

TCEA3 1.5876 1.50E-02 

CA12 1.5855 1.92E-03 

AKR1C2 1.5780 5.87E-05 

TPH1 1.5758 1.68E-04 

GOLT1A 1.5733 3.46E-02 

SPTA1 1.5733 3.27E-02 

CUBN 1.5728 5.59E-03 
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HAO2 1.5720 1.92E-03 

CES2 1.5694 1.19E-02 

ALDOB 1.5632 8.56E-04 

OLFML1 1.5599 1.47E-03 

GLYCTK 1.5591 1.90E-03 

PAH 1.5569 1.64E-03 

AK4 1.5545 5.12E-03 

FERMT1 1.5518 4.11E-02 

CSF2RB 1.5499 7.83E-03 

SHMT1 1.5467 1.82E-02 

WDR72 1.5464 2.71E-02 

SLC16A4 1.5409 1.40E-03 

CDKL1 1.5384 7.12E-06 

METTL7B 1.5339 3.75E-02 

XPNPEP2 1.5320 3.04E-03 

C4orf19 1.5293 1.26E-03 

SLC22A23 1.5289 1.26E-02 

AKR1C4 1.5281 4.75E-03 

SLC7A9 1.5279 1.75E-02 

SLC7A8 1.5219 7.83E-03 

CMBL 1.5150 1.83E-05 

SLC43A2 1.5143 1.47E-03 

ICOSLG 1.5140 3.80E-02 

PRR15 1.5113 1.83E-02 

MGAM 1.5084 2.34E-02 

SGK2 1.5076 4.08E-02 

ADH1C 1.5061 2.53E-02 

TTC36 1.5011 2.38E-04 

DPYS 1.4992 2.43E-02 

DUSP15 1.4990 7.18E-03 

PRSS12 1.4985 2.99E-02 

PDZK1 1.4976 4.75E-03 

HNF1B 1.4970 3.80E-03 
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SEMA5B 1.4958 1.60E-04 

MYRF 1.4949 1.05E-03 

DECR2 1.4890 1.09E-03 

ABCG2 1.4869 6.90E-03 

SLC7A7 1.4816 4.66E-03 

PKLR 1.4742 4.64E-03 

DDAH1 1.4719 4.84E-03 

PTGDS 1.4711 2.34E-02 

GLYAT 1.4658 7.33E-05 

SORD 1.4644 1.05E-03 

PCK1 1.4640 7.83E-03 

DDO 1.4612 1.40E-02 

IYD 1.4563 1.62E-02 

DGKG 1.4519 1.75E-02 

ANK3 1.4492 1.23E-02 

ESPN 1.4484 3.66E-02 

ACSS1 1.4478 5.54E-03 

EHHADH 1.4460 2.25E-02 

OGDHL 1.4424 4.47E-02 

FMO1 1.4379 1.61E-02 

USH1C 1.4338 1.99E-02 

FAM151A 1.4282 6.60E-03 

PTER 1.4211 8.99E-03 

GAS2 1.4192 3.45E-02 

SULT1C2 1.4190 1.94E-03 

ASPA 1.4134 3.06E-03 

VIL1 1.4113 3.09E-02 

KMO 1.4091 1.19E-02 

SLIT2 1.4052 3.67E-02 

ABCG2 1.4027 4.91E-05 

LGMN 1.3996 4.68E-03 

CRYL1 1.3986 1.10E-02 

LRP3 1.3950 2.32E-02 
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ADAMTS15 1.3948 1.89E-02 

SMIM24 1.3912 7.24E-03 

SLC27A2 1.3894 2.15E-03 

MFAP3L 1.3881 3.84E-02 

ADAMTS8 1.3871 2.37E-02 

SLC22A1 1.3845 4.18E-03 

MSRA 1.3771 1.12E-02 

THY1 1.3753 1.19E-03 

ERICH4 1.3750 3.01E-03 

SAT2 1.3735 6.48E-03 

CA2 1.3735 3.19E-03 

SLC22A8 1.3700 1.30E-02 

IDH1 1.3697 4.87E-03 

EPB41L3 1.3676 1.15E-02 

SULT1C2 1.3614 2.09E-02 

DAO 1.3607 7.85E-03 

BDH2 1.3593 2.22E-02 

GLIS3 1.3574 3.76E-02 

SLC5A2 1.3559 3.77E-03 

CHCHD10 1.3501 1.11E-03 

TMEM144 1.3485 3.69E-02 

SLC22A9 1.3454 4.52E-02 

SPINK1 1.3453 4.16E-06 

SLC9A3 1.3441 3.78E-02 

NEURL2 1.3426 2.67E-02 

TMEM27 1.3408 2.01E-03 

ACSS3 1.3407 2.28E-02 

ALDH1L1 1.3406 1.75E-02 

CCDC37 1.3399 1.06E-03 

CES1 1.3372 1.10E-02 

SLC25A13 1.3364 2.32E-02 

ACOT4 1.3353 4.81E-02 

PKP3 1.3330 2.71E-02 
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CLYBL 1.3320 6.75E-03 

UBE3D 1.3280 4.52E-02 

SLC16A10 1.3263 4.82E-02 

HRSP12 1.3252 3.06E-03 

GALM 1.3222 6.71E-04 

ASPDH 1.3218 9.03E-03 

ALDH7A1 1.3217 1.30E-02 

ANPEP 1.3170 2.13E-02 

SLC13A2 1.3164 3.41E-02 

ACSM2A 1.3139 7.22E-03 

SLC34A3 1.3131 2.36E-03 

MAN1A1 1.3128 2.65E-03 

SERPINC1 1.3124 2.39E-02 

PLS1 1.3117 2.74E-02 

TPMT 1.3093 3.04E-03 

ATP6V0A4 1.3074 8.52E-03 

CYP4A22 1.3074 1.76E-02 

AGXT2 1.3064 3.04E-03 

GRAMD4 1.3051 2.71E-02 

DCXR 1.3041 3.06E-03 

GATM 1.3035 1.05E-02 

UPB1 1.3031 5.62E-03 

CYP4A11 1.3024 4.06E-02 

C15orf59 1.3020 2.74E-02 

SLC13A3 1.3011 7.18E-03 

SPP2 1.2962 1.81E-02 

PC 1.2944 4.58E-03 

L3HYPDH 1.2901 4.61E-03 

FAM213B 1.2846 4.01E-03 

HNF1A 1.2843 2.80E-02 

CYP4F11 1.2834 1.10E-02 

AMN 1.2792 2.67E-02 

MAB21L3 1.2779 7.64E-03 
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NAPSA 1.2770 2.31E-02 

PIGR 1.2749 4.24E-02 

DHTKD1 1.2743 7.14E-03 

SLC34A1 1.2730 4.43E-03 

ABCC2 1.2720 2.19E-02 

NKD2 1.2698 2.35E-03 

BHMT2 1.2696 4.58E-03 

FN3K 1.2695 1.81E-02 

CTH 1.2689 1.47E-02 

PERP 1.2637 2.32E-02 

ADPRHL1 1.2622 3.09E-02 

CBS 1.2593 2.40E-02 

NR1H4 1.2536 1.33E-02 

WWC1 1.2508 2.06E-03 

RBP1 1.2474 1.13E-02 

HPD 1.2455 4.58E-03 

SNX30 1.2445 2.93E-02 

SLC25A10 1.2429 1.06E-03 

ANKS4B 1.2424 2.51E-02 

SCAND1 1.2424 1.62E-02 

SLC12A8 1.2392 2.68E-02 

CRYZ 1.2385 4.61E-03 

SLC5A11 1.2384 9.05E-03 

PDZK1IP1 1.2298 6.71E-04 

MT1X 1.2294 1.43E-02 

SLC38A7 1.2252 4.53E-02 

SFXN1 1.2246 4.44E-03 

MEP1A 1.2209 3.56E-02 

RBPMS2 1.2197 1.27E-03 

DNAJC22 1.2152 3.41E-02 

CTSH 1.2134 4.82E-05 

PLLP 1.2105 4.58E-03 

DPP7 1.2080 2.06E-03 
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SEPHS2 1.2071 6.46E-04 

SLC6A13 1.2048 1.16E-02 

CLDN2 1.2014 4.62E-05 

GSTA4 1.2009 1.44E-03 

CELA1 1.1891 3.01E-02 

GK 1.1854 8.98E-03 

DAPK2 1.1848 3.75E-02 

ABCC4 1.1830 4.14E-02 

CCBL1 1.1802 3.57E-03 

SLC22A6 1.1777 7.50E-04 

HPN 1.1771 1.89E-02 

CAT 1.1771 1.03E-02 

ADHFE1 1.1771 2.55E-02 

PROSC 1.1758 2.56E-02 

METRN 1.1706 4.91E-05 

GSTA3 1.1704 1.15E-03 

FZD1 1.1666 1.78E-02 

SUOX 1.1666 9.25E-03 

SCLY 1.1662 4.75E-03 

GRHPR 1.1662 1.32E-05 

ABHD17C 1.1644 2.06E-03 

ERRFI1 1.1620 2.59E-03 

RNF128 1.1605 2.68E-02 

XYLB 1.1594 4.58E-03 

PDP2 1.1536 6.69E-03 

HAAO 1.1526 1.41E-02 

APOM 1.1479 2.63E-02 

FAH 1.1452 2.34E-03 

H2AFJ 1.1425 7.30E-04 

EPCAM 1.1419 1.20E-02 

ETV1 1.1408 6.66E-03 

CTSC 1.1404 1.84E-02 

GLB1L2 1.1401 1.75E-02 
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NAPRT 1.1396 9.25E-03 

TM7SF2 1.1382 4.05E-02 

SLC3A1 1.1378 6.85E-03 

ALDH6A1 1.1376 7.06E-03 

PGPEP1 1.1366 1.28E-02 

NAT8 1.1330 4.59E-02 

TPM3 1.1328 6.48E-03 

PAQR5 1.1314 1.28E-02 

DMGDH 1.1276 4.10E-02 

CYP2E1 1.1194 2.29E-02 

G0S2 1.1190 8.63E-03 

PRSS8 1.1187 3.19E-03 

SLC22A5 1.1186 4.06E-02 

PAK2 1.1176 3.41E-02 

ALDH2 1.1149 4.87E-03 

SLC29A3 1.1148 1.50E-02 

ICAM5 1.1125 2.55E-02 

SEZ6L2 1.1111 3.94E-02 

C11orf54 1.1100 1.12E-02 

SMIM22 1.1087 2.15E-02 

GLUL 1.1079 1.76E-02 

COBLL1 1.1073 1.15E-02 

SLC25A23 1.1062 1.01E-02 

ETHE1 1.1016 1.84E-02 

GCSH 1.0996 4.43E-03 

OXCT1 1.0983 7.22E-03 

PECR 1.0979 2.27E-02 

ACY1 1.0967 1.38E-02 

CELSR2 1.0952 1.30E-02 

HGD 1.0950 7.22E-03 

TAS1R2 1.0946 6.95E-03 

HOGA1 1.0945 2.45E-02 

CALML4 1.0925 2.29E-02 
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OPLAH 1.0918 1.14E-03 

GSTZ1 1.0883 8.56E-04 

GPD1 1.0830 4.79E-04 

TMEM79 1.0790 2.10E-02 

PYROXD2 1.0752 5.36E-03 

COMT 1.0746 6.36E-03 

AKR1E2 1.0746 1.61E-02 

PROC 1.0703 4.42E-02 

DBI 1.0671 9.27E-05 

TSKU 1.0669 9.18E-03 

TMPRSS13 1.0655 1.76E-02 

STEAP2 1.0643 2.66E-02 

AKR7A2 1.0632 1.16E-02 

GGH 1.0624 6.02E-05 

ACSF2 1.0591 4.27E-02 

PEPD 1.0584 9.07E-03 

SLC17A3 1.0581 1.23E-02 

NDRG1 1.0571 1.76E-02 

GNPDA1 1.0503 1.30E-02 

DAK 1.0482 2.53E-02 

C14orf159 1.0465 4.59E-02 

ECI2 1.0462 2.65E-03 

LACTB2 1.0420 2.66E-02 

PEX11A 1.0411 2.69E-02 

CPPED1 1.0353 2.38E-02 

SLC6A8 1.0313 6.75E-03 

PINK1 1.0299 1.89E-02 

GLOD5 1.0289 4.97E-02 

AFMID 1.0263 6.85E-03 

PDK2 1.0255 9.06E-03 

TPRN 1.0252 1.72E-02 

FAM20C 1.0211 5.43E-03 

LAMB1 1.0191 1.12E-03 
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CYCS 1.0178 5.27E-03 

UGT2B28 1.0177 1.75E-02 

RMDN1 1.0172 4.13E-02 

MIOX 1.0155 4.58E-03 

TFCP2L1 1.0140 2.66E-02 

DHRS4L2 1.0109 1.07E-03 

FAM195A 1.0095 1.74E-02 

PSPH 1.0044 3.10E-02 

NABP1 1.0029 2.43E-02 

FADS1 1.0028 2.40E-05 

RAB11FIP3 1.0017 1.24E-02 

SEMA4A 0.9989 2.56E-02 

HES6 0.9978 1.04E-02 

NDUFC1 0.9976 6.38E-03 

GCDH 0.9929 1.04E-02 

BCL7A 0.9886 4.47E-02 

NQO2 0.9800 2.64E-02 

TRPV4 0.9781 1.84E-02 

GPRC5C 0.9774 1.09E-03 

PBLD 0.9761 1.13E-02 

IPP 0.9757 1.35E-02 

KCNK5 0.9752 1.09E-02 

MRPS34 0.9736 5.35E-03 

CDHR5 0.9732 4.18E-02 

GPR56 0.9712 5.43E-03 

THNSL2 0.9688 2.30E-02 

HOOK1 0.9677 4.11E-02 

SUSD2 0.9648 2.74E-02 

TST 0.9639 2.43E-02 

C1orf122 0.9631 4.52E-02 

MDH1 0.9586 1.84E-02 

GPX1 0.9554 5.24E-03 

DDX19A 0.9537 2.59E-04 
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INMT 0.9519 2.41E-02 

CAMK2N1 0.9437 2.28E-02 

ITGA6 0.9399 3.69E-02 

ATP6V1B2 0.9391 1.60E-02 

PLEKHG3 0.9370 7.18E-03 

SLC37A4 0.9357 1.39E-02 

LACTB 0.9354 1.64E-03 

DDR1 0.9302 3.19E-03 

PRODH2 0.9289 8.92E-03 

VILL 0.9276 2.98E-02 

AOC3 0.9274 6.66E-03 

FABP3 0.9234 1.13E-02 

HS6ST1 0.9218 4.56E-04 

SERHL2 0.9205 2.99E-02 

KIF12 0.9204 1.47E-02 

KHK 0.9140 7.22E-03 

PANK1 0.9096 4.26E-02 

FAM134B 0.9087 2.17E-02 

LDHD 0.9077 3.70E-02 

TSPAN33 0.9061 2.30E-02 

PDE12 0.8980 3.45E-02 

AGAP10 0.8925 1.50E-02 

GLB1 0.8886 1.60E-02 

SLC9A3R1 0.8826 1.97E-02 

CTSB 0.8760 3.65E-02 

MPST 0.8726 2.67E-02 

UGT1A1 0.8683 6.72E-03 

GALNT11 0.8657 2.17E-02 

SHMT2 0.8634 3.43E-02 

IGF2R 0.8614 2.21E-02 

TXNDC17 0.8523 2.42E-02 

SUCLG1 0.8519 2.23E-02 

PHYHD1 0.8514 3.51E-02 
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MPC2 0.8483 1.78E-03 

FDX1 0.8409 1.77E-02 

HSPE1 0.8333 1.82E-03 

COX5A 0.8327 1.43E-02 

ABHD14B 0.8314 2.64E-02 

FMO3 0.8310 1.16E-02 

PAX8 0.8277 2.64E-02 

FHOD3 0.8264 1.65E-02 

ACP5 0.8247 3.81E-02 

KLHL25 0.8153 1.48E-02 

SLC31A1 0.8111 3.84E-02 

ASRGL1 0.8102 2.74E-02 

IAH1 0.8095 4.27E-02 

ATP5F1 0.8088 2.56E-02 

TRAF4 0.7902 2.67E-02 

HADH 0.7702 4.08E-02 

KRT8 0.7680 1.65E-02 

SNTA1 0.7669 3.26E-02 

CDH16 0.7541 2.73E-02 

SCNM1 0.7527 4.71E-02 

ATP5F1 0.7524 1.05E-02 

CPQ 0.7484 9.91E-03 

ATP1B1 0.7425 4.71E-02 

ENO1 0.7399 4.74E-02 

HIBADH 0.7399 2.76E-02 

MPC1 0.7395 1.17E-02 

HSPD1 0.7382 3.62E-02 

GLRX5 0.7369 4.13E-02 

ATP5G3 0.7348 1.38E-02 

UQCRC2 0.7190 4.57E-02 

GAPDH 0.7162 2.48E-02 

IMMT 0.7159 1.65E-02 

COX8A 0.7109 1.76E-02 
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C8orf82 0.7090 1.89E-02 

CISD1 0.7077 8.92E-03 

TGM2 0.7058 2.39E-02 

ATP5O 0.7024 4.50E-02 

GAPDH 0.6957 3.41E-02 

ATP5I 0.6694 1.95E-02 

VWA5A 0.6538 3.32E-02 

CYC1 0.6514 4.32E-02 

TPI1 0.6345 1.65E-02 

PGAM4 0.6115 4.92E-02 

ATP5D 0.6059 1.97E-02 

CYBA 0.5814 2.44E-02 

NDUFB2 0.5736 2.67E-02 

NDUFA4 0.5634 1.58E-02 

SOD1 0.5567 4.59E-02 

ATP6V0D1 0.5046 4.99E-02 

SLC44A2 -0.5068 2.98E-02 

PBX2 -0.5147 4.61E-02 

NPR1 -0.5353 2.82E-02 

CYB5R3 -0.6082 1.17E-02 

FAM117B -0.6115 2.98E-02 

TMBIM1 -0.6328 3.77E-02 

NOD1 -0.6467 4.11E-02 

SERINC5 -0.6566 2.44E-02 

TUBA1A -0.6577 2.67E-02 

HPSE -0.6630 1.74E-02 

EMP2 -0.6658 7.91E-03 

BCAM -0.7020 1.65E-02 

ABCD4 -0.7076 1.33E-02 

KANK1 -0.7288 6.06E-03 

TDRP -0.7296 1.13E-02 

PLAT -0.7414 2.17E-02 

FAM65A -0.7653 7.03E-03 
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DES -0.7761 1.47E-02 

ANKRD44 -0.7921 3.04E-03 

SPON1 -0.8085 2.92E-02 

TSPAN8 -0.8457 4.84E-03 

TMEM109 -0.8584 8.42E-04 

APOL2 -0.9315 1.76E-02 

PLTP -1.0668 2.50E-04 

PALD1 -1.1085 7.18E-03 

PDE1B -1.1625 9.27E-05 

PDPN -1.1667 5.13E-04 

RHBDL3 -1.1776 2.42E-05 

RTP4 -1.1977 4.20E-02 

TGIF2 -1.2285 2.93E-02 

C10orf10 -1.2426 2.45E-02 

CPNE7 -1.2566 1.47E-03 

TNNC1 -1.2621 7.86E-04 

DCLRE1C -1.2880 9.37E-04 

C1orf159 -1.4474 2.14E-02 

ARPP21 -1.4520 4.84E-03 

TMEM215 -1.6086 2.43E-04 

PLXDC1 -2.2291 1.72E-02 

KIF22 -2.2418 3.78E-03 

SPEG -2.3727 7.00E-12 

LMOD2 -2.5385 1.24E-03 

TBRG1 -2.5951 1.75E-02 

C12orf56 -3.1697 2.64E-02 

RASSF4 -3.2089 4.92E-02 

GSG1 -3.3431 3.29E-17 

RSPO1 -3.4963 5.00E-08 

UPK3A -4.6783 4.64E-03 

   

AT1R Tg AC1903 vs. AT1R Tg Veh 
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Gene Name Log2 Fold Change Adjusted p-value 

ACER2 1.2765 3.00E-03 

APOL3 1.2450 4.52E-03 

ARHGAP30 2.3284 3.87E-03 

B2M 0.8615 9.65E-03 

C15orf48 3.3361 7.32E-04 

C16orf54 2.5504 3.14E-02 

CD4 1.8715 1.41E-02 

CORO1A 1.5252 3.66E-02 

CYBB 1.7153 1.65E-02 

CYP26B1 1.4031 1.54E-03 

EGF 1.7385 3.44E-03 

EMR1 1.7255 7.58E-03 

FCGR2B 1.9650 1.11E-02 

FCGR3A 1.9210 4.76E-03 

FKBP5 1.2570 9.65E-03 

GDA 2.0546 1.95E-02 

GLIPR1 2.4187 3.00E-03 

HECW2 1.3398 7.32E-04 

HLA-B 1.9760 1.65E-02 

IL1B 3.0031 9.45E-03 

ITGA4 2.5273 7.32E-04 

ITGAL 2.0196 3.00E-03 

ITGB2 2.0707 8.04E-05 

KIAA1551 1.1756 9.65E-03 

LCP1 1.5898 3.87E-03 

LIFR 1.1826 4.76E-03 

MAP3K6 2.0325 1.54E-02 

MYO1F 1.8955 1.22E-02 

MYO1G 3.1221 2.90E-04 

NXPE1 1.5548 5.83E-03 

OLR1 1.8384 2.88E-02 
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POU2F2 7.1731 2.46E-02 

PSMB8 1.3147 9.47E-03 

PTPRC 1.7489 2.19E-04 

RAPGEF5 1.3000 1.65E-02 

SENP5 8.1884 1.00E-03 

SLFN12 0.9536 3.12E-02 

SLFN12L 2.4308 1.35E-08 

TMEM2 1.3838 4.76E-03 

TRIM2 1.7766 4.65E-02 

TYROBP 1.7582 1.26E-02 

ZNF260 1.8239 2.64E-02 
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